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8 kanacc

3aganue 1. "Coedunsis HeoObIKHOBEHHYIO CUNLY BONU C HEOObIKHOBEHHOI CU-
n010 nouamus, Jlomonocos oonAn 6ce ompacau npoceewjenus. axcoa Hayku
OvLIa cunbHeluero cmpacmuto cell Oy, UCNOIHeHHOU cmpacmetl. Mcmopuk,
PUMOpP, MeXAHUK, XUMUK, MUHEPAN02, XYOOUCHUK U CMUXOMEOpeY, OH 8cCe UC-
nulman u ece npoHuK".

A.C. Ilywkun.

Hcropus yenoBeuecTBa 3HA€T MHOTO pa3HOCTOPOHHE OJIapeHHbIX Jroaei. U
CpeAu HUX Ha OJTHO M3 MEPBBIX MECT HAJIO MOCTABUThH BEJIUKOTO PYCCKOTO yde-
HoOro u npocserutens Muxauna BacunseBuua JlIomonocoBa, 300-y1eTuro co IHA
POXKIEHMSI KOTOPOro Ha MPOILION Heseae ObUIO MOCBSIIEHO MHOXKECTBO ITpa3 /-
HUYHBIX Hay4YHBIX MEPOIPUATHUH.

B cBoem counmnenun «2OnemeHTsl MaTemMatudeckoi xumuu» (1741 r) M.B. JlomoHOCOB mucan: «31eMeHT
€CTh 4acTb TeJla, HE COCTOSIIAS U3 KAaKUX-JIMOO APYTUX MEHBIINX U OTIWYAIOMIMXCS OT Hero Tedl... Kopmyckyna
€CTb COOpaHHe AIIEMEHTOB, 00pa3yrollee OAHY MaIylo Maccy... Kopmyckyibl 0THOPOIHBI, €CIIU COCTOST U3 OJI-
HUX U T€X XK€ DJIEMEHTOB, COCIMHEHHBIX OJUHAKOBBIM 00pa3oM... KopIycKyisl pa3HOPOIHBI, KOT/Ia JIEMEHTHI
WX Pa3JIMYHBl U COSAMHEHBI PA3IMYHBIM 00pa30M WM B Pa3IMYHOM YHCJIE; OT 3TOTO 3aBUCUT OECKOHEYHOE pa3-
HOOOpasue Tel...»

1. Kakue coBpeMeHHbIE TEPMUHBI (Ha3BaHUS) COOTBETCTBYIOT MOHATHAM «IJIEMEHT», «KOPIYCKYJa» U «Te-
J0», IPUBEACHHBIM B counHeHun M.B. JlomoHocoBa? MMeliTe B BUIy, 4TO B HAcCTOAILEE BpEMSI TEPMUH
«QJEMEHT» HCHOJb3YIOT A 0003HAYEHMs] HECKOJIbKO MHOIO MOHSATHSA, HE TAaKOro, Kak BO BpEMEHa
M.B. JlomoHocoBa. Kak Ha3pIBatOTCs «T€l1a», COCTOSALINE U3 «OTHOPOIAHBIX KOPITYCKYII»?

2. 3anummTe COBPEMEHHBIE OMPECIICHUS ISl ITHX TPEX TEPMHUHOB, a TAK)KE COBPEMEHHOE OIpeieliCHUE
JUISL TEPMHHA «DJIEMEHT.

3. [IpuBenute Mo Tpu mpuMepa «OAHOPOJHBIX W PA3HOPOAHBIX KOPITYCKYI», U3 KOTOPBIX COCTOSIT KakKue-
100 u3BecTHbIe BaMm Tena. Bamm 6amisl 3a 3T0T Bonpoc OyayT BbIIIE, €CIIM BCE IIECTh BEIOpaHHBIX Bamu
KOPITyCKYJI OyAyT COCTOATh U3 PAa3HOTO KOJIMYECTBA IeMeHTOB. HazoBure Tena, KOTOpbIE U3 3TUX KOPILyC-
KYJI COCTOSIT.

3aganue 2. 1
B macrosgmmii MOMeHT m3BecTHO 118 XMMHYecKkux die-

MeHTOB. KakJloMy U3 HHX IPHUCBOECHO CHMBOJIBHOE 0003Ha-
yeHue u Aado HaszBaHue. B Ilepmonuueckoit cucreme (I1C) 3
JI.1. MeHzeneeBa Kbl 3JIEMEHT HAXOAUTCS B OTACIBHOMN 4
suerike (kietke). B mpemmaraemom Bamemy BHMMaHHIO 5
KpoccBop/ie 3amudpoBaHbl HA3BaHUS CEMU U3 HUX. 6

1. IlpocToe BemiecTBO, 00pa30BaHHOE ITUM XUMUYECKUM 7
AJIEMEHTOM, TPEICTaBIsSET COOOW TBEpIOE, XPYIKOE Belle-
CTBO XeJITOro 1Beta. OHO BCTpedaeTcsl B MPUPOJIE B CAMOPOIHOM COCTOSIHUM M M3BECTHO YEJIOBEYECTBY C
CaMbIX JApeBHUX BpeMeH. CUUTaNoCh, 9YTO TOIy00e IIaMs U 3amax ra3oB, 00pa3yIoIuXcs Py TOPESHUH 3TO-
ro BEUIeCTBa, OTTOHSIOT I€MOHOB.

2. DTOT 2IIEMEHT TaK)Ke U3BECTEH C TIIYOOKOH ApeBHOCTH. V3 HETO COCTOSAT HECKOJIBKO Pa3HBIX MPOCTHIX
BEUIECTB, JBa U3 KOTOPHIX BCTPEYAIOTCs B MpHUpoOje: alMa3 u rpagut. Bce oprannyeckue BelecTBa coaep-
KaT ATOT AJIIEMEHT B CBOEM COCTABE.
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3. U3 mpocToro BemiecTBa, 00pa30BaHHOTO 3THM 3JIEMEHTOM, B OCHOBHOM COCTOMT 3€MHasi armocdepa.
HecMoTps Ha 370, pu «KpeIIeHUN» IEMEHT MOTYUYHT Ha3BaHUE «Oe€3)KU3HEHHBIN». KanueBas conb oqHON
U3 KHCIIOT, 00pa3yeMbIX STUM XUMUYECKUM DJIEMEHTOM, BXOJUT B COCTaB JABIMHOTO MOPOXa.

4. BniepBbie 3TOT 3J€MEHT ObLT OOHapykeH He Ha 3emJie, a Ha CoJiHIIe CeKTpadbHbIM aHamu3oM. [1pu
OOBIYHBIX YCJIOBHSIX MPOCTOE BEIIECTBO MPEICTABISICT COO0M OYCHB JIETKMH HETOPIOUMi Ta3, KOTOPHIM Ha-
MTOJIHSIOT BO3/YIIHBIE LIAPBHI.

5. OnuH U3 caMbIX paclpOCTPAHEHHBIX B MPUPOJIE 3JIEMEHTOB (6 MECTO IO COJEP/KAHUIO B 3€MHOM KO-
pe). bynyuu akTuBHEHIIUM MeTaJIOM, B CBOOOJHOM COCTOSIHUM B NMPUPOJIE HE BCTpEeUyaeTcs. 3aTO BXOJIUT B
COCTaB OOBIYHOM MOBAPEHHOMN COJIM, KOTOPYIO MBI €IMM KaX/IbIi ICHb.

6. A Ha 3TOT 3JIeMEHT U BoBce npuxoautcs 47 % macchl 3eMHON Kopbl. OOpazyemoe uM razoo0pasHoe
MIPOCTOE BEIIECTBO TOKE BXOJUT B COCTaB BO3/1yXa, HO O€3KM3HEHHBIM 3TOT 3JEMEHT Ha3BaTh YK TOYHO
Henb3s. VIHTepecHo, YTO MpU CUIILHOM OXJIaKIEHUH 3TOT OECHBETHBIN Ia3 MpeBpaliaeTcsa B rolyOyro Kui-
KOCTb.

7. B ObITY MBI MOKE€M BCTPETUTBH TOT JJIEMEHT B KOPUYHEBOW BOJAHO-CIIMPTOBON HACTOMKE, KOTOPOM
o0pabaTeIBatOT HEOONBIINE TTOPE3bl U paHbl. B mpupoje ero yMerT HaKaluIMBaTh HEKOTOPHIE BUIBI MOP-
CKHX BOJOPOCTEH, B UaCTHOCTH, MOpcKkas kamycTa. [IpocToe BemecTBo npu OOBIYHBIX YCIOBHSIX IMPEICTaB-
nsieT co00i KpUCTAIUTBI YEPHO-CEPOTo IIBETA ¢ MeTAUTMYECKHM OeckoM. [Ipu HarpeBaHuu mpeBpamiaercs B
KpacuBbl€ (DUOJIETOBBIC MAPHI.

Bonpocsl u 3aganus.
1. Pasrapaiite 3ToT KpoccBop. OTBETHI epenuInTe B pabouyto TeTpaab B popMaTe «KHOMEP — CJIOBO».

2. Kaxoii snemMeHT okazaics 3ammdpoBaH B BEPTUKAIHHOM CTOJONE? 3aluIInTe €ro CUMBOJI, YKaXKHTE HO-
Mep nepuoa u rpynnsl [IC, B KOTOpbIX OH HAXOIUTCS.

B Bamem pacnopsbkeHnH OKa3aics KyCOueK IPOCTOro BEIeCTBa, 00pa30BaHHOIO eMeHTOM Ne 7, mMac-
coit 10,16 1.

3. Jytst 3TOTO KyCOYKa pacCYMTANTE B MITYyKaX: a) KOJUISCTBO MOJICKYJ; 0) KOJMYECTBO aTOMOB; B) KOJIMYe-
CTBO MPOTOHOB; T') KOJTMYECTBO HEUTPOHOB.

Jljis IpUroTOBIIEHUS TPaBUIIBHON BOJHO-CIIMPTOBONM HACTOMKM K BamieMmy kycouky cienyeT 100aBUTH 2
I coenuHeHHs Kanmus ¢ anemeHToM Ne 7, 100 mut 96 % stunoBoro cnupta (IIOTHOCTH Takoro cnupta 0,8
r/em®), 100 Mt Bozsl (ee motHOCTS 1,0 r/cM®) U TIHATETBHO BCE MepEeMEIaTh 10 MOMHOTO PACTBOPEHHS.

4. JIns nonydeHHoi Bamu HacTolKM paccumTaiiTe: a) MacCOBYIO JIOJIIO MPOCTOTO BellecTBa 3iaeMeHTa Ne 7;
0) MacCoOBYIO JIOJIIO ATHJIOBOTO CITUPTA; B) OOIIYI0 MAaCCOBYIO J0JI0 demeHTa Ne 7.

3ananmne 3. «Bo30yuiHblll wapux - uepywika, yawje 6ce2o COCNAHHAsL U3
namexca, Hebonvuio2o pasmepa. Hadysaemcs 6030yxom unu
Opyeum 2azom (Hu 6 Koem ciyyae He Haody8amsv 8000po0oM!).
Ecnu ucnonv3yemulii easz necue 6030yxa, wapux npuoopema-
em CnocoOHOCMb 1emamb ».

B
""AvAvAVA‘ §

U3 Buxuneouu.

CemukinaccHuk lletst y3Han, 4To BoJOpOA SIBISETCS CaMbIM JIETKMM ra3oM, U pe-
IIWJT 3allyCTUTh B BO3AYX WIapuk ¢ BoaopoaoM. Crapmmuii 6pat BoBa B3Becus ero
IIapUK ¢ HUTKOM M CKazal eMy, 4TO JIsi TOT0, YTOOBI IIAPUK TOJIETEeN CeroJHs (TeM-
neparypa Bosayxa Ha yauie obuta okoso 0 °C, nasienue okoso 1 aTM), eMy HaJo Kak
MUHUMYM 6,72 11 Bogopoja. Ho mockonpky MCIOIB30BaHUE BOJOPOAA ISl 3aII0JHEHUS IAPOB CONPSIKEHO C
OuYeHb OOJIBIIUM PUCKOM, OH Ipeioxui [lere 3anmonHuTh map y namsl Ha paboTe 0e30nmacHbIM ra3oM reiu-
eM, a caM yuien urpath B ¢pyr6o1. CTOUT JU TOBOPUTH O TOM, 4TO J0003HaTenbHbIN [leTs pemu, 9to Te-
nepb OH MPOCTO 00s513aH y3HATh, KaK MOJIy4aloT BOJOPOJ M CKOJIBKO YETr0 MOXKET MOHAI00UThCs, YTOOBI TO-
JYy4YUTh UMEHHO 6,72 11 Bogopoaa. OTBICKaB B TOMAalIHEW OMOIMOTEKE Y4eOHUK MO XUMHH, OH MPOYMTA,
YTO BOJOPOJ B TaOOPATOPUH MOKHO MOTYYUTh HECKOIBKUMU MTYTSAMHU:

a) B3aumoieiictBue sutus ¢ Bopoii: Li + H,O = LIOH + Hy71;
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0) B3aumo/eiicTBUe TUAPUAA Kabims ¢ Bogou: CaH, + H,O = Ca(OH); + Ha1;
B) B3aMMOJIEHCTBHUE IUHKA C coisiHou kucimoToi: Zn + HCIl = ZnCl, + Ha1;
r) B3aumo/eiicTBue amoMunus co menousto: Al + KOH + H,0 = K[AI(OH)4] + Ha1.

Ho naiiTu npumepsl Macc 1 00bEMOB €My HE Y/IaJI0Ch. 3aTO OH HaIIeJ PEHICHUE 33a]auu 10 MOJIy4CHUIO
YIIIEKHUCIIOTO ra3a: « Ymobwl paccuumams Konuvecmea kapoonama xkanvyus u 35 % pacmeopa consanou Ku-
cnomsl, Heobxooumble 01 noaydenus 11,2 1 yenexucinoeo eaza npu HOpMAIbHuIX YCa08usx (H.y.: oasnenue |
amm, T = 0 °C) 0ns navana neobxoo0umo Hanucamv peaxyuio u ypasHsamp ee:

CaCOj3 + 2HCI = CaCl, + CO,1 + H,0.
3nasn, umo 0b6vem 00HO20 MO 00020 2a3a NPU HOPMATLHBIX Ycaosuix (H.y.) pagen 22,4 1 (Vm = 22,4

J/MOIb — MOJAPHBIIL 00beM 2a3a npu H.y.), Hatdem Koauuecmeo eeujecmea yeiekuciozo 2asa: V(CO,) =
V(CO)Nm = 11,21/22,4(n/monv) = 0,5 mons. M3 ypasnenus peakyuu, ¢ y4emom CmMexuomMempuieckux Ko-
aghuyuenmos neped sewecmeamu ciedyem, umo 0as noayyerus 1 monsn yenekucioco eaza mpedoyemcs 1

moaw kapbonama kanvyus u 2 monss HCl. Toeoa V(COy) = 0,5 moas = YCaCOs3) = 0,5UHCI). Monspruvie
maccwl ucxoonvix eewgecms pasuvt M(CaCO3) = 40 + 12+ 16*3 = 100 o/mons u M(HCI) =1 + 35,5 = 36,5
e/monw. Haiioem maccy xapoonama xanvyusi m(CaCOsz) = 1002/mons*0,5 mone = 50 2. Ananocuuno naxo-
oum maccy xnoposoodopooa M(HCI) = 36,52/mone*2*0,5 mons = 36,5 2. Oonaxo, 6 6b10aHHOU CONAHOU KU-
cnome cooeparcumcs auub 35% xnopoeooopoda, a ocmanvHoe — 6ooa. Haxooum maccy pacmeopa xnopogo-
oopooa M(HCI) = 36,5/0,35 = 104 .

Omeem: ona nonyvenusa 11,2 n (npu H.y.) yenekucnoco 2aza neobxooumo cmewams 50 e kapbonama
kanoyus u 104 2 35 % pacmeopa conanou Kuciomuoly.

[MomymaB Hemuoro, Iletst paccunran Bce, yTo emy ObLIO HYXHO. Brimonnute u Bbl Benen 3a HUM ciie-
IYIOILUE 3aJaHusl.

1. PaccraBpTe KO PHUIMEHTH B ypaBHEHUSIX PEAKLIUi a)-T).

2. PaccumTaiite Macchl TUTUS U TUAPUAA KATbIHsI, HEOOXOIUMBIE TSl TOMYyYEHUS! HY>KHOTO KOJIMYECTBa BO-
nopoaa mo peakuusiM a) u 0). CKOJIbKO BOJBI CIEAYET B3ATh B KaXKIOM Ciy4yae, €ClIU M3BECTHO, YTO JJIA
JTYYIIETo MPOTEKaHUs ITUX PeaklUid BOJABI HaJ0 OpaTh B TPH pa3a Ooublie, 4eM TpeOyeTcs Mo YpaBHEHUIO
peakuuu?

3. PaccuuTaiite Maccy IHMHK, a TakKe Maccy i 00BeM 20 % pacTBOpa CONSHOM KUCIOTHI (MIJIOTHOCTh TaKo-
ro pacteopa 1,1 r/em”), HeoOXoAMMBIE /17151 TOTYUYEHHS] HYKHOTI'O KOJIMYECTBA BOJIOPOAA 10 PEAKIIUH B).

4. PaccuuTaiiTe Macchl aJIOMHHUS U CYXOW KaJMeBOW MIEJIOYM, a Takke 00BEM BOJbI, HEOOXOAUMBIE IS
MOJIy4YEHHUsI HY>)KHOTO KOJIMYECTBAa BOJOPOJA M0 PEaKUUu I'). YUTUTE, YTO JUISl JIYYILEero MpoTEeKaHUs 3TON
PeaKIMK BOJBI MO-TIPEKHEMY HAJI0 B3SITh TPEXKPATHBIM, a IIeJI0Un — MOJyTopakpaTHeli (*1,5) n36biTok Mo
OTHOIIEHHUIO K paCY€THOMY KOJIMUYECTBY.

BoXHOBIICHHBIN HEOKHUIAHHBIMU ycriexamu, [IeTs BOpYr MOHsI, 4TO XUMUA-TO €My IOHPAaBWJIACh, U
pelua JoYuTaTh 10 KOoHIa maparpag mnpo Bojopon. IIpounTaB mpo ero XxumMuueckue CBOMCTBA, OH OJHO-
3HAa4YHO pacxoTes HaJyBaTh BOJAOPOAOM CBOM IIAPUK U 33JyMalicsl HaJl COBETOM Opara.

5. Kak Brl nymaere, nmoueMmy KaTeropM4ecKH 3allpellieHO 3aIlOJIHATh BO3AYILIHbIE IIapbl Bogopoaom? Jlns
yOeIUTEIbHOCTH COMTPOBOJIUTE CBOM OTBET ypaBHEHUEM PEaKIUH.

A Temnieps Ilere Bcepbe3 morpeboBanack yxe Bama momomb. BoBa He coolumn emy maccy mapuka ¢
HUTOYKOH, a KOT/1a OH UrpaeT B ¢pyTOOI, €ro Jydllle He OTBIICKATD.

6. [MompoOyliTe OLEHUTh MaKCHMAaJIbHYIO MacCy IIapuKka ¢ HUTOYKOW, KOTOPBIH Oy/AeT JeTaTh B BO3IyXeE,
€CITU 3aMOJIHUTH 3TOT MIapHK 6,72 nmuTpamu Bogopoaa. CpeaHsist MOJIsipHas Macca Bo3ayxa 29 r/Modb.

7. Kakum 00beMOM Tenus cienyeT 3anoiaHuTh [leTuH mapuk, 9To0sl OH Bee-Taku moseren u [lers ocyrie-
CTBUJI CBOIO MEUTY?
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